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The Toxic Activity of Main Trunk Wood 
From Diseased Dutch Elm Trees 
The Dutch Elm disease is caused 
by Ceratostomella ulmi (Schwartz) 
Buis ( 1); and, two types of elm bark 
beetles ( 9) are its vectors ( 3,4,9). 
Growth of the fungus occurs in the 
xylem tissue, which predominantly is 
concerned with conduction of water 
to the foliage. The spores and bud 
cells of C. ulmi are smaller than the 
elm wood vessels ( 1,2). C. ulmi, too, 
can b e transmitted through root 
grafts. 
The toxins of cultured Graphium 
ulmi have been shown to produce 
symptoms of the Dutch Elm disease 
( 5) ; and, this organism apparently is 
not transmitted by a vector. A toxic 
preparation of C. ulmi in culture has 
been shown to produce marginal wilt-
ing and strongly upcurled leaflets 
with tomato and elm cuttings ( 6). 
The polysaccharide fraction and the 
ether insoluble portion of the ethanol 
soluble components especially had 
toxic activity. 
Previously no study has been made 
of the toxin content of diseased 
Dutch Elm wood; study concerns the 
toxin content of diseased wood from 
25 Dutch Elm trees by use of tomato 
cuttings as assay material. 
Experimental 
Elm cuttings from young seedling 
trees and the tops of 4 to 6 week old 
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tomato plants were used for assay of 
toxic activity. A cutting was made un-
der water, and, one of each kind of 
cutting was used for a test. Cuttings 
were in a test solution for 36 hours, 
and then responses were observed. 
Diseased wood from the trunks of 
twenty-five different Dutch Elm trees 
were collected during 1964 and 1965 
and were studied. Each sample was 
divided into small pieces, a kg. was 
autoclaved for 60 minutes with 1 L. 
of distilled water, and a kg. was auto-
claved for 20 minutes with 1 L. of 
distilled water. A modification of the 
method of Dimond, Plumb, Stoddard 
and Horsfall ( 6) was used for frac-
tionating each extract. Each aqueous 
extract was cooled to room tempera-
ture and then filtered. Each filtrate 
was concentrated in vacuo to 50.0 ml. , 
filtered, and the filtrate was assayed. 
Then ethanol was added to a filtrate 
until the alcohol concentration was 70 
per cent, and, a white precipitate 
formed. The precipitate was removed 
by filtration, and, it was tested with 
a KI-12 solution. A portion was incu-
bated with Takadiastase and a por-
tion was incubated with commercial 
Pectinol under optimal conditions; 
toxic activity of each portion was as-
sayed after enzyme inactivation at 1 
hour. 
The ethanol soluble liquor, which 
remained in each case after the pre-
cipitation with 70 per cent ethanol, 
was extracted with ether, and, in each 
case, the toxic ether insoluble frac-
tion was combined with the corre-
sponding white precipitate. The ether 
insoluble fractions invariably were 
non-toxic. 
A kg. of each sample of diseased 
wood was autoclaved at 15 lbs. for 60 
minutes in a L. of 15 per cent H 2S04. 
Each solution then was cooled, fil-
tered, and assayed for toxic activity 
after careful removal of the S04 = 
with Ba++. Assay of the filtered solu-
tion from cooled, steam treated Ba-
S04 from a sample then was made. 
The combined toxic fractions , each 
in a total volume of 50 ml. from 5 
samples each were treated with 1.00 
g. of Kaolin. A similar procedure was 
used with 1.00 g. of Norite. Elution of 
toxin after each adsorption was made 
with 20.0 ml. of acetone, and, each 
acetone extract was evaporated to 
dryness. Each residue, dissolved in 
water, was assayed. Each of ten 1.10 
dilutions with distilled water of a 
freshly prepared soluble starch solu-
tion was assayed. 
Results 
Each of the twenty-five different 
extracts of diseased main wood in a 
final dilution of 50.0 ml. required a 
dilution of 1.10 for minimal potency 
for both tomato and elm cuttings. No 
difference existed between 15 lbs. at 
20 minutes and at 60 minutes for any 
sample. The total activity of com-
bined polysaccharide and the ether 
insoluble portion of the ethanol solu-
ble fraction represented the total tox-
ic activity for the original extract, 
and, about a tenfold concentration of 
toxin was effected by precipitation of 
the polysaccharide. The polysaccha-
ride was pink to KI-12 solution, and 
apparent'y was a hexosan. 
The use of Kaolin or Norite totally 
removed the toxic activity from solu-
tion, and, acetone elution removed 
the toxin from the adsorbent, and, 
each residue had the original quan-
tity of toxin. 
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The 1.10 dilutions of a 1 per cent 
soluble starch solution produced toxic 
symptoms in elm and in tomato cut-
tings. 
The autoclaving of diseased wood 
with 15 per cent H 2S04 entirely hy-
drolyzed the polysaccharide and total 
inactivation of toxin occurred. Appar-
ently Takadiastase and Pectinol par-
tially disrupted the polysaccharide, 
and, 60 per cent inactivation of the 
toxin resulted. 
Summary 
The toxins of diseased Dutch Elm 
wood apparently were not impaired 
by autoclaving at 15 lbs. for 20 or 60 
minutes. The autoclaving of the tox-
ins with 15 per cent H 2S04 caused 
complete inactivation. Incubation of 
a toxic extract with Takadiastase or 
Pectinol effected a 60 per cent inacti-
vation of toxic potency. Norite and 
Kaolin quantitatively removed toxin 
from a solution, and, toxic activity 
was removed by elution with ace-
tone. 
Dilutions of 1 per cent soluble 
starch solution were as effective in 
production of leaf symptoms as a po-
tent extract of diseased wood. The 
polysaccharide of the toxic extracts of 
diseased wood probably was a hexo-
san. 
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Warning Issued Against 
Universal Use of Lasers 
Enthusiasm for use of lasers in air 
pollution studies is being tempered by 
evidence that they should not be re-
garded as a universally useful yard-
stick, a University of Wisconsin physi-
cist says. 
Speaking at an American Physical 
Society meeting, Professor Michael 
McClintock reviewed the brief history 
of this ten-year-old invention and dis-
cussed its future potential in air pollu-
tion research. 
He stressed the importance of 
measuring amounts of pollutants to 
provide a sound framework for air 
quality standards. 
Lasers, very intense light sources 
of a single color, are quite useful in 
measuring the composition of air lo-
cally, McClintock explained. 
They can also be aimed at pollu-
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tion sources up to several miles away. 
By looking at the way the light is re-
flected, the kind and amount of pollu-
tion can often be pinpointed. 
In the laboratory, lasers will be-
come more useful for basic research 
on different molecules which cause 
air pollution. 
"vVe can shine a laser beam through 
samples and get precise information 
about the molecules present," the 
Wisconsin physicist pointed out. 
However, lasers probably will not 
be much help in looking at global air 
pollution from satellites. Because of a 
satellite's distance from earth, the sun 
serves as a better source of illumina-
tion than lasers in observing the light 
from atmospheric pollutants. 
Lasers, after an initial rush of en-
thusiasm, are now being subjected to 
careful scrutiny to see just where the~, 
can be most useful. 
